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57 ABSTRACT 
A reversed development electrophotographic repro 
duction process for developing a charge image on a 
photoconducting support using a single component 
magnetic developer provides copies with improved 
densities of the dark regions, better definition and less 
contamination of the background. This is accomplished 
by connecting each of the photoconductor surface, the 
magnetic means for transferring the magnetic develop 
ment powder from a supply source to the charge image 
to thereby form the powder image, and the conducting 
support to which the powder image is transferred to at 
least one voltage generator via the terminal having the 
same polarity as that of the charge on the photoconduc 
tor surface. Thus, for a positively charged selenium 
alloy photoconducting surface, the photoconductor, 
magnetic means, and conducting support are each con 
nected to the positive terminal of preferably a single 
voltage generator. Apparatus for carrying out the pro 
cess is also provided. 

15 Claims, 1 Drawing Figure 
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1. 

REVERSED DEVELOPMENT 
ELECTROPHOTOGRAPHIC PRODUCTION 

PROCESS AND APPARATUS 

The present invention relates to an electrophoto 
graphic reproduction process with reversed develop 
ment on a conducting support using a single-component 
magnetic development powder and to a device for car 
rying out the electrophotographic reproduction pro 
CCSS. 

A process and a device for electrophotographic re 
production on a conducting support using a single-con 
ponent magnetic development powder are described in 
the French Patent Application registered under No. 
80/10,611, published under No. 2,482,323. 
According to this process: 
a charge image is produced on a photoconducting 

surface, 
a single-component magnetic development powder is 

directed into proximity with the photoconducting sur 
face by magnetic means, 

the charge image is developed to form a powder 
image, 

the powder image is transferred onto a conducting 
support which has previously been coated with a layer 
of volatile dielectric liquid of volume resistivity greater 
than 1030 cm2/cm, the liquid remaining present on the 
conducting support for at least the time needed for 
transferring the powder image onto the conducting 
Support, 

the powder image is optionally transferred from the 
conducting support onto a copy support, 

the transferred powder image is fixed. 
The device for carrying out this process incorporates: 
a photoconducting surface, 
magnetic means for directing a single-component 

magnetic development powder into proximity with the 
photoconducting surface and developing a charge 
image formed on the photoconducting surface, to ob 
tain a powder image, 
means for transferring the powder image onto a con 

ducting support, 
means for coating the conducting support with a 

volatile dielectric liquid of volume resistivity greater 
than 1030 cm/cm prior to the transfer of the powder 
image, 

optionally, means for transferring the powder image 
from the conducting support onto a copy support, 
means for fixing the powder image. 
Although this process and the device for carrying it 

out generally give satisfactory results for the electro 
photographic reproduction with reversed development, 
the image obtained is not always of very high quality. In 
fact, it sometimes leads to density differences especially 
in the dark regions, where lighter regions appear. In 
addition, the image obtained often lacks definition and is 
formed on a background contaminated by the develop 
ment powder. 
The present invention has as its subject an improve 

ment of the process and of the device according to the 
French Patent Application registered under No. 
80/10,611, published under No. 2,482,323. 
An object of the invention is an electrophotographic 

reproduction process, with reversed development, and 
a device for carrying it out, on a conducting support 
using a single-component magnetic development pow 
der, which enables an image of very high quality to be 
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2 
obtained which does not, in particular, show lighter 
regions in the dark regions, which is well defined and 
which is formed on a clean background. 
An improved electrophotographic reproduction pro 

cess with reversed development is provided, in which: 
a charge image is produced on a photoconducting 

surface, 
a single-component magnetic development powder is 

directed into proximity with the photoconducting sur 
face by magnetic means, 

the charge image is developed in a reversed manner 
to form a powder image, 

the powder image is transferred onto a conducting 
support in the presence of a layer of volatile dielectric 
liquid of volume resistivity greater than 103) cm2/cm, 
the liquid remaining present on the conducting support 
for at least the time needed for transferring the powder 
image onto the conducting support, 

the powder image is optionally transferred from the 
conducting support onto a copy support, 

the transferred powder image is fixed, characterised 
in that the photoconducting surface, the magnetic 
means and the conducting support are connected to the 
terminal of at least one voltage generator, the terminal 
having the same sign as that of the charge on the photo 
conducting surface. 

In the present text, by convention, it is stated that the 
conducting support is connected to the terminal of at 
least one voltage generator, the terminal having the 
same sign as that of the charge of the photoconducting 
surface. It could equally well have been stated, choos 
ing another convention, considering that the conduct 
ing support and the voltage generator are both 
grounded, that the conducting support is connected to 
the terminal of at least one voltage generator, the termi 
nal having the opposite sign to that of the charge on the 
photoconducting surface. 
Advantageously, according to the electrophoto 

graphic reproduction process which is the subject of the 
invention, the photoconducting surface, magnetic 
means and conducting support are connected to the 
terminal of one and the same voltage generator, the 
terminal having the same sign as that of the charge on 
the photoconducting surface. 

Preferably, the electrophotographic reproduction 
process according to the invention is such that the volt 
age applied to the magnetic means is at least equal to the 
voltage applied to the photoconducting surface. 
Advantageously, the voltage applied to the magnetic 

means is higher than the voltage applied to the photo 
conducting surface. 
There has also been discovered a device for electro 

photographic reproduction with reversed development 
which is designed for carrying out the reproduction 
process according to the invention. 
Such a device incorporates, in particular: 
a photoconducting surface, 
magnetic means for directing a single-component 

magnetic development powder into proximity with the 
photoconducting surface and developing in a reversed 
manner a charge image formed on the photoconducting 
surface, to obtain a powder image, 
means for transferring the powder image onto a con 

ducting support, 
means for wetting the conducting support with a 

volatile dielectric liquid of volume resistivity greater 
than 103 () cm2/cm prior to transferring the powder 
image, 
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optionally, means for transferring the powder image 
from the conducting support onto a copy support, 
means for fixing the powder image, characterised in 

that it incorporates means for connecting the photocon 
ducting surface, magnetic means and conducting sup 
port to the terminal of at least one voltage generator, 
the terminal having the same sign as that of the charge 
on the photoconducting surface. 
As above, in the present text, by convention, the 

conducting support is connected to the terminal of at 
least one voltage generator, the terminal having the 
same sign as that of the charge on the photoconducting 
surface, by means which consist of conducting wires 
and resistor elements. Choosing another convention, 
the grounded conductor support is connected to the 
terminal of at least one voltage generator, the terminal 
having the opposite sign to that of the charge on the 
photoconducting surface. 
Any of the photoconducting surfaces generally used 

in electrophotographic reproduction can be used in this 
invention. Thus, the photoconducting surface can be 
produced from selenium, an alloy containing selenium, 
cadmium sulphide or zinc oxide, or can be produced 
from an organic photoconducting material such as poly 
vinylcarbazole or an oxidiazole derivative. 
A selenium or selenium alloy photoconducting sur 

face is positively charged while a cadmium sulphide or 
zinc oxide photoconducting surface is negatively 
charged, and the majority of organic photoconducting 
materials are also negatively charged. 

In the present text, the term "photoconducting sur 
face' implies no assumptions regarding the geometrical 
form of the latter. The photoconducting surface can, for 
example, take the form of a flexible band, which may or 
may not be endless, or most often take the form of a 
cylindrical surface which is generally of circular cross 
section. 

In the present text, the "magnetic means' refers to 
the means which carries the single-component magnetic 
development powder into proximity with the photo 
conducting surface and which causes the development 
of the charge image with the development powder into 
a powder image. 

Thus, the magnetic means are such that part of their 
external surface is in contact with the magnetic devel 
opment powder present in a container, in order to draw 
it up, and that their external surface, once laden with 
magnetic development powder, comes into proximity 
with the photoconducting surface bearing the charge 
image, so that the magnetic development powder is 
transferred to the photoconducting surface to form the 
powder image. 
As magnetic means, there may be used, for example, 

a magnetic brush or band, for example made of mag 
netic rubber or from a fabric or film tape coated with a 
magnetic coating, such a band also being conducting. 

Preferably, a magnetic brush is used composed of a 
metallic cylinder, referred to as a sleeve, in which mag 
nets are rotated, and the magnetic brush thus holds the 
single-component magnetic development powder on 
the surface of the sleeve. 

Within the scope of the present invention, there is 
understood by single-component magnetic develop 
ment powder a development powder in which there is 
only one single type of magnetic particle present, and 
these are coated with a suitable resin and possess a vol 
ume resistivity less than, or at most equal to, 1015 (). 
cm/cm, and also mixtures of development powders, as 
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defined above, having different resistivities and particle 
SZeS. 

Thus, the magnetic development powder can consist 
of metal oxide particles, for example iron oxide parti 
cles, coated with resin which can incorporate special 
adjuvants in order to improve the fluidity of the mag 
netic development powder or the fixing properties, or 
to modify the charge picked up by the particles. 
The means for transferring the powder image onto 

the conducting support are of a well-known type. They 
can employ the action of an electric field or the corona 
effect, or can combine the action of an electric field and 
the pressure between the photoconducting surface and 
the conducting support. 
The parameters which determine the choice of the 

means of transfer are well known and within the field of 
the specialist. 

In the present text, "conducting support' denotes a 
support, the surface resistivity of which is less than 1013 
(2 cm/cm. The "conducting support' can be a conduc 
tor in the bulk, and it can also be a conductor only in the 
vicinity of the surface onto which the powder image is 
transferred, so that it is not a departure from the scope 
of the invention to employ a conducting support which 
is formed from a conducting support as defined above 
associated with a base which is, for example, non-con 
ducting. 
The conducting supports which can be employed in 

the present invention can be of any kind. Thus, low 
resistivity supports such as metal supports are very 
suitable. It is thus possible, according to the type of 
conducting support used, to produce, for example, 
lithographic printing plates directly by using an ink 
binding magnetic development powder and a conduct 
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ing support made of treated polyester, metal, coated 
paper or the like, or to produce projectable "transparen 
cies' directly by using a transparent polyester film 
coated with a conducting layer as the conducting sup 
port. 

In the present text, the term "conducting support' 
implies no assumptions regarding the geometrical form 
of the latter. The conducting support can, for example, 
take the form of a flexible band which may or may not 
be endless, of a rigid, semi-rigid or flexible plate, or of 
foil, or can take the form of a cylindrical surface which 
is generally of circular cross-section. 
The means for wetting the conducting support are of 

a type commonly used, and means for coating can be 
used in particular. With a mobile conducting support, 
fixed means for coating can be used such as, for exam 
ple, a brush or pad. The means for coating preferably 
consist of a device having a rotating coating roller. 
As a volatile dielectric liquid of volume resistivity 

greater than 1030 cm/cm, those liquids are used which 
are not too volatile so that a thin layer of liquid is effec 
tively present at all points of the conducting support at 
the time of transferring the powder image, but are also 
sufficiently volatile to evaporate rapidly. Thus, a liquid 
is preferably used which has a volatility index between 
0.01 and 0.4 according to the NFT standard 30-301 of 
August 1969. 
The dielectric liquid used will preferably not be a 

solvent for the material forming the photoconducting 
surface, in order not to damage the latter. The dielectric 
liquid will preferably also not be a solvent for the resins 
used for producing the magnetic development powder, 
in order not to induce even a partial softening of the 
magnetic development powder, which would thereby 
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run the risk of becoming fixed onto the conducting 
support in a deleterious manner. 

For further precise details regarding the nature and 
properties of the dielectric liquid, reference can be 
made to the French Patent Application registered under 
No. 80/10,611, published under No. 2,482,323. 
As means for the optional transfer of the powder 

image from the conducting support onto a copy sup 
port, customary means can be used, for example, the 
powder image can be transferred from the conducting 
support onto a copy support by means of pressure. 
As a means for fixing the powder image onto the 

conducting support or copy support, pressure fixation 
means can be used, the conducting support or copy 
support passing between two pressure rollers. Means 
for transferring the powder image by pressure can natu 
rally constitute means for fixing the powder image. 
Fixing means consisting of heating means can also be 
used, such as an infra-red strip or oven, and such fixing 
means can naturally be combined with means for fixing 
by pressure. 

It is of course possible to combine fixation by pressure 
and fixation by heating, by using heated pressure rollers 
as a means for fixing the powder image. 
According to the invention, as mentioned above, the 

device incorporates means for connecting the photo 
conducting surface, magnetic means and conducting 
support to the terminal of at least one voltage generator, 
the terminal having the same sign as that of the charge 
on the photoconducting surface. 
As a voltage generator, the type customarily used in 

electrophotographic reproduction can be used in this 
invention. 

Thus, with a photoconducting surface which is posi 
tively charged, such as a selenium or selenium alloy 
photoconducting surface, the photoconducting surface, 
magnetic means and conducting support are connected 
to the positive terminal of at least one voltage genera 
tor. 
With a photoconducting surface which is negatively 

charged, such as a photoconducting surface made of 
cadmium sulphide or zinc oxide or in organic photocon 
ducting material, the photoconducting surface, the 
magnetic means and the conducting support are con 
nected to the negative terminal of at least one voltage 
generator. 
Although several voltage generators can be used, the 

device according to the invention is such that it prefera 
bly incorporates means for connecting the photocon 
ducting surface, the magnetic means and the conducting 
support to the terminal of one and the same voltage 
generator, the terminal having the same sign as that on 
the charge on the photoconducting surface. 
A device incorporating a single voltage generator 

enables powder images of excellent quality to be ob 
tained. 

Advantageously, the device according to the inven 
tion incorporates means for applying a voltage to the 
magnetic means which is at least equal to the voltage 
applied to the photoconducting surface. Preferably, it 
incorporates means for applying a voltage to the mag 
netic means which is higher than the voltage applied to 
the photoconducting surface. 
A device for electrophotographic reproduction with 

reversed development, according to the invention, the 
magnetic means of which consist of a magnetic brush, is 
preferably such that the sleeve of the magnetic brush is 
connected to the voltage generator. 
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6 
The invention will be better understood by the de 

scription of the attached FIGURE, which illustrates 
schematically and without a prescribed scale one em 
bodiment of the device for electrophotographic repro 
duction, with reversed development, on a conducting 
support by means of a single-component magnetic de 
velopment powder, which is the subject of the inven 
tion. 

In the present text, for ccnvenience, the embodiment 
of the device for electrophotographic reproduction, 
with reversed development, which is the subject of the 
invention and is described below and shown in the at 
tached FIGURE, is such that the photoconducting 
surface is a cylindrical surface cf circular cross-section, 
that the magnetic means are a magnetic brush, and the 
conducting support takes the form of a cylindrical sur 
face, the photoconducting surface, magnetic brush and 
conducting support being located such that their axes 
are parallel. 
The attached FIGURE is a sectional view through a 

plane perpendicular to the axes. 
To carry out the electrophotographic reproduction 

process, with reversed development, on a conducting 
support using a single-component magnetic develop 
ment powder, which is the subject of the invention, the 
device which is also the subject of the invention, and is 
shown in the attached FIGURE, can be used. 
The device according to the invention incorporates, 

in particular: 
a photoconducting surface (1) consisting of a cylin 

drical surface of selenium, 
magnetic means (2), consisting of a magnetic brush, 

intended for directing a single-component magnetic 
development powder (3) into proximity with the photo 
conducting surface (1) and for developing in a reversed 
manner a charge image formed on the photoconducting 
surface, to obtain a powder image, 
means for transferring at (4) the powder image onto a 

conducting support (5) consisting of a metal cylinder, 
means (6) for wetting the conducting support (5) with 

a volatile dielectric liquid (7) of volume resistivity 
greater than 1030cm/cm, prior to transferring the 
powder image, 
means for transferring at (26) the powder image from 

the conducting support (5) onto a copy support (9), 
means for fixing the powder image on the copy sup 

port (9), 
means (10,11,12) for connecting, respectively, the 

photoconducting surface (1), magnetic means (2) and 
conducting support (5) to the terminal of one and the 
same voltage generator (13), the terminal having the 
same sign as that of the charge on the photoconducting 
surface (1), that is to say, in the present case, to the 
positive terminal since the photoconducting surface (1) 
is of selenium. 
The magnetic brush (2) is composed of a sleeve (22) 

in which magnets rotate, one part of its external surface, 
that is to say of its sleeve (22), is in contact with the 
magnetic development powder (3), the latter being 
present in a container (18). 
The means for transferring at (4) the powder image 

from the photoconducting surface (1) onto the conduct 
ing support (5) employ, according to the present em 
bodiment, the action of an electric field combined with 
the action of the pressure between the photoconducting 
surface (1) and the conducting support (5). 
The means (6) for wetting the conducting support (5) 

with a volatile dielectric liquid (7) of volume resistivity 
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greater than 1030cm/cm, prior to transferring the 
powder image, consist, according to the present em 
bodiment, of a coating roller (19) wetted by contact 
with a porous block (20) partly submerged in the dielec 
tric liquid (7) present in a reservoir (21). 
The means for transferring the powder image from 

the conducting support (5) to the copy support (9) em 
ploy, according to the embodiment of the invention 
shown in the FIGURE, the pressure existing between 
the conducting support (5) and the roller (8). The copy 
support (9) moves forward as a result of the rotation of 
the conducting support (5) and the roller (8) in an oppo 
site direction to each other, and the pressure existing 
between the conducting support (5) and the roller (8) 
simultaneously fixes the powder image on the copy 
support (9). 
The means for connecting, respectively, the selenium 

photoconducting surface (1), the sleeve (22) of the mag 
netic brush (2) and the conducting support (5) to the 
positive terminal (23) of the voltage generator (13) con 
sist, for example, of conducting wires (10,11,12). 

In order that the voltage applied to the sleeve (22) of 
the magnetic brush (2) shall be at least equal to, and 
preferably higher than, the voltage applied to the pho 
toconducting surface (1), a resistor element R1 is located 
in the conducting wire (10) between the photoconduct 
ing surface (1) and the positive terminal (23) of the 
voltage generator (13). 

In order that an electric field shall exist between the 
photoconducting surface (1) and the conducting sup 
port (5), a resistor element R2 is located in the conduct 
ing wire (12) between the conducting support (5) and 
the photoconducting surface (1), the conducting sup 
port (5) being, according to the embodiment shown, 
connected to the positive terminal (23) of the voltage 
generator (13) in series with the photoconducting sur 
face (1). 
The device which is the subject of the invention natu 

rally incorporates customary components, already de 
scribed in the French Patent Application registered 
under No. 80/10,611, published under No. 2,482,323. 
These components are, in particular: 

means, such as a corona effect device (14), for depos 
iting a uniform charge on the photoconducting surface 
(1), 
means, such as an illumination device (15), for dis 

charging the photoconducting surface (1) after transfer 
ring the powder image onto the conducting support (5), 

means, such as a magnetic brush (16), for cleaning the 
photoconducting surface (1) and eliminating from the 
latter all traces of development powder, a container (17) 
enabling the development powder to be collected. The 
magnetic brush (16) is connected to the positive termi 
nal (23) of the voltage generator (13), by means of a 
conducting wire (27), 
means of drying (24), such as a fan blowing hot air, 

the powder image after transfer onto the conducting 
support (5), and these means of drying (24) permit the 
removal of all traces of dielectric liquid which may still 
be present on the conducting support (5). 
There will be described below the electrophoto 

graphic reproduction process, with reversed develop 
ment, on a conducting support using a single-compo 
nent magnetic development powder, which is the sub 
ject of the invention, employing the device, which is 
also the subject of the invention, according to the em 
bodiment shown in the attached FIGURE. The direc 
tions of rotation are indicated by arrows. 
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8 
A charge image is formed on the photoconducting 

surface (1) from an original by means of a suitable opti 
cal system (25). 
The single-component magnetic development pow 

der (3) present in the container (18) is directed into 
proximity with the photoconducting surface (1) by 
means of the magnetic brush (2), of which part of the 
external surface of the sleeve (22) is in contact with the 
magnetic powder (3), and the charge image is devel 
oped in a reversed manner to obtain a powder image. 
At (4), the powder image is transferred from the 

photoconducting surface (1) to the conducting support 
(5) through the influence of the electric field existing 
between the photoconducting surface (1) and the con 
ducting support (5), in the presence of a layer of volatile 
dielectric liquid of volume resistivity greater than 
103.2cm2/cm. The conducting support (5) has been 
coated with dielectric liquid by contact with the coat 
ing roller (19) of the means (6) for wetting the conduct 
ing support (5). 
When all traces of dielectric liquid in the powder 

image transferred onto the conducting support (5) have 
been removed by blowing hot air by means of the fan 
(24), the powder image is transferred at (26), by means 
of pressure, from the conducting support (5) to the copy 
support (9). 

Since a pressure exists between the conducting sup 
port (5) and the roller (8), the powder image is trans 
ferred and simultaneously fixed on the copy support. 

Observation of the image obtained on the copy sup 
port confirms that the copy is of high quality. In fact, it 
shows no difference in density, the dark regions being 
uniform. 
The image obtained is well defined and shows no 

background staining. 
The process which is the subject of the invention and 

the device for carrying it out have numerous advan 
tages. 

In effect, the process and the device for carrying it 
out, according to the invention, with reversed develop 
ment on a conducting support using a single-component 
magnetic development powder, enable an image of very 
high quality to be obtained. The image obtained does 
not show lighter regions in the dark regions, is well 
defined and in addition is formed on a clean back 
ground. 

Since, the electrophotographic reproduction process 
with reversed development on a conducting support 
using a single-component magnetic development pow 
der, which is the subject of the invention, does not 
impose a change in polarity of the charge on the photo 
conducting surface nor a change in the single-compo 
nent magnetic development powder with respect to the 
electrophotographic reproduction process with direct 
development, it is also possible to obtain with the device 
according to the invention, a powder image identical 
with the original, which means that the charge image is 
developed in a direct manner, by providing electric 
means adapted to act only during the charge image 
development in order to allow a direct development. 

It is naturally not a departure from the scope of the 
invention to produce a device for electrophotographic 
reproduction on a conducting support using a single 
component magnetic development powder according 
to the French Patent Application registered under No. 
80/10,611, published under No. 2,482,323, which incor 
porates means such as a switch, making it possible with 
the device to carry out the electrophotographic repro 
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duction process with reversed development on a con 
ducting support using a single-component magnetic 
development powder, which process is the subject of 
the present invention. 
The advantages of the process according to the in- 5 

vention are well demonstrated by the examples below: 
EXAMPLES 

On a selenium photoconducting surface (1), positive 
charges are uniformly deposited by means of a corona 10 
effect device (14) formed by two wires spaced 11 mm 
apart and located at 11 mm from the photoconducting 
surface (1). The corona effect device is supplied with a 
continuous voltage of 6,500 volts. The residual surface 
voltage of the charged photoconducting surface after 15 
10 seconds is 1,300 volts (voltage measured with a 
MONROE model 244 electrometer). 
The photoconducting surface (1) is exposed using an 

original consisting of a REGMA screen, by means of a 
suitable optical system (25). The luminous radiation is 20 
delivered by a SYLVANIA 600 watt bulb, which deliv 
ers 400 Lux at the photoconducting surface (1). The 
enlargement ratio used is 1. 
The charge image obtained is developed, in a re 

versed manner, using a negative single-component de- 25 
velopment powder for pressure fixing, sold under the 
trade name HMT 824-3 by the company HITACHI 
METALS LTD. 
A magnetic brush (2) was used having a fixed sleeve 

(22) with magnets rotating at a speed of 600 rpm so as to 30 
cause movement of the development powder. The dis 
tance between the sleeve (22) without development 
powder and the photoconducting surface (1) is approxi 
mately 0.3 mm and the thickness of development pow 
der carried by the magnetic brush (2) is approximately 35 
0.2 mm. 
The conducting support (5) consists of a metal cylin 

der of polished appearance, which has previously been 
coated with a layer of dielectric liquid consisting of an 
isoparaffin hydrocarbon sold under the trade name 40 
ISOPAR G by the ESSO company. 
The image is transferred by pressure, under a pressure 

of 25 kg/cm between the conducting support (5) and 
the roller (8), onto a copy support (9) consisting of a 
sheet of ordinary paper sold under the trade name 45 
VELIN 75 RG by the paper manufacturers VOIRON 
DES GORGES. 

1st Example 
The sleeve (22) of the magnetic brush (2) is polarised 50 

by means of a positive voltage of 1,500 volts, the photo 
conducting surface (1) is subjected to a positive voltage 
of 700 volts and the conducting support (5) is grounded. 
However the image obtained on the copy support (9) is 
not of satisfactory quality. 55 

2nd Example 
A voltage generator (13) delivering a voltage of ap 

proximately 1,600 volts is used. 
The photoconducting surface (1) is connected by the 60 

conducting wire (10) to the positive terminal (23) of the 
voltage generator (13) by way of a 20 MOresistor ele 
ment R1. The voltage applied to the photoconducting 
surface (1) is approximately 650 volts. 
The sleeve (22) of the magnetic brush (2) is connected 65 

directly by the conducting wire (11) to the positive 
terminal (23) of the voltage generator (13). The sleeve 
(22) of the magnetic brush (2) is then brought to a volt 

10 
age which is approximately 1,000 volts greater than the 
voltage to which the photoconducting surface is 
brought. 
The conducting support is connected to the positive 

terminal (23) of the voltage generator (13) by the con 
ducting wire (12) by way of the 10M) resistor element 
R2 which is in series with the photoconducting surface 
(1) and the resistor element R1. 
Now, the image obtained on the copy support (9) is 

observed to be of very high quality. 
I claim: 
1. In a reversed development electrophotographic 

reproduction process in which an electrostatic latent 
image on a photoconductor surface is developed by 
magnetic means, with a single component magnetic 
development powder, to form a reversed powder image 
corresponding to the latent image, and the powder 
image is transferred onto a conductive support wetted, 
with a volatile dielectric liquid of volume resistivity 
greater than 100cm/cm, the improvement which 
comprises connecting each of the photoconductor sur 
face, the magnetic means and the conducting support to 
the terminal of at least one voltage generator, the termi 
nal having the same polarity as that of the charge on the 
photoconductor surface. 

2. The process of claim 1 in which only a single volt 
age generator is used. 

3. The process of claim 1 or claim 12 which comprises 
applying a voltage to the magnetic means which is at 
least of the same magnitude as the voltage applied to the 
photoconductor surface. 

4. The process of claim 3 which comprises applying a 
voltage to the magnetic means of greater magnitude 
than the voltage applied to the photoconductor surface. 

5. The process of claim 1 in which the powder image 
is fixed onto the conducting support. 

6. The process of claim 1 in which the powder image 
is transferred from the conducting support onto a copy 
support and is fixed onto the copy support. 

7. In apparatus for the reverse development of an 
electrostatic image including 
a photoconducting surface, 
a magnetic means for directing a single-component 

magnetic development powder into proximity with 
a charge image on the photoconducting surface 
and developing, in a reversed manner, the charge 
image to obtain a powder image, 

means for transferring the powder image onto a con 
ducting support, and 

means for wetting the conducting support with a 
volatile dielectric liquid of volume resistivity 
greater than 1030cm2/cm, prior to transferring the 
powder image, the improvement which comprises 
means for connecting the photoconducting surface, 
the magnetic means and the conducting support to 
the terminal of at least one voltage generator, the 
terminal having the same sign as that of the charge 
on the photoconducting surface. 

8. Apparatus according to claim 7 wherein the photo 
conducting surface, the magnetic means and the con 
ducting support are connected to the terminal having 
the same sign as that of the charge on the photoconduct 
ing surface of a single voltage generator. 

9. Apparatus according to either one of claim 7 or 8 
which further comprises means for applying to the 
magnetic means a voltage which is at least equal to the 
Voltage applied to the photoconducting surface. 



4,607,940 
11 

10. Apparatus according to claim 9 which further 
comprises means for applying to the magnetic means a 
voltage which is higher than the voltage applied to the 
photoconducting surface. 

11. Apparatus according to any one of claims 7 or 8 in 
which the magnetic means comprises a magnetic brush, 
including a sleeve, wherein the sleeve of the magnetic 
brush is connected to the voltage generator via said, 
terminal. 

12. Apparatus according to claim 9 in which the 
magnetic means comprises a magnetic brush, including 
a sleeve, wherein the sleeve of the magnetic brush is 
connected to the voltage generator via said terminal. 
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12 
13. Apparatus according to claim 10 in which the 

magnetic means comprises a magnetic brush, including 
a sleeve, wherein the sleeve of the magnetic brush is 
connected to the voltage generator via said terminal. 

14. Apparatus according to claim 7 which further 
comprises means for fixing the powder image onto the 
conducting support. 

15. Apparatus according to claim 7 which further 
comprises means for transferring the powder image 
from the conducting support onto a copy support and 
means for fixing the powder image onto the copy sup 
port. 

k k k k 



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 4,607, 940 

DATED August 26, 1986 
INVENTOR(S) : PHAM KIM QUANG 

it is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
Corrected as shown below: 

ON THE TITLE PAGE 

54. In the title, 
delete 'PRODUCTION', 
insert --REPRODUCTION-- 

IN THE CLAIMS 

Claim 3, line l, (column 10, line 28), 
delete '12', insert - -2--. 

Signed and Sealed this 

Thirteenth Day of January, 1987 

Attest: 

DONALED J. QUIGG 

Attesting Officer Commissioner of Patents and Trademarks 

  



— 
UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : 4, 607, 940 
DATED August 26, 1986 
INVENTOR(S) : PHAM KIM QUANG 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
Corrected as shown below: 

ON THE TITLE PAGE 

54. In the title, 
delete 'PRODUCTION', 
insert --REPRODUCTION-- 

IN THE CLAIMS 

Claim 3, line 1, (column 10, line 28), 
delete '12", insert - -2--. - 

Signed and Sealed this 

Thirteenth Day of January, 1987 

Attest: 

DONALD J. QUIGG 

Attesting Officer Commissioner of Patents and Trademarks 

  


